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© A device for transluminal Implantation or extraction. 



© A device for transluminal implantation or extrac- 
tion of a substantially tubular, radially selfexpandlng 
stent (27), comprising a central tube (3) surrounded 
by an exterior tube (5) axially displaceable relative to 
the central tube (3), and a plurality of axially extend- 
ing spring members (21) attached to the outer sur- 
face of said central tube (3) at the distal end thereof, 
said members (21) being substantially evenly distrib- 
uted around the periphery of said tube (3) and 
capable of outward springing action of their front 
ends when retracting said exterior tube (5) from the 
distal end of said central tube (3). 
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A device for transluminal Implantation or extraction. 



The present Invention relates to a device for 
transluminal implantation and/or extraction of a sub- 
stantially tubular, radially expanding stent 

Devices for transluminal implantation of ex- 
panding stents or prostheses are previously known. 
Thus, US patent 4,732.152 describes a device en- 
abling transluminal implantation of self-expanding 
stents. The device described in said US patent 
shows excellent performance in regard to enabling 
implantation of prostheses or stents in for example 
blood vessels or other ducts In living animal bod- 
ies. However, most Implantation devices including 
that described In US patent 4,732,152 suffer from 
the serious drawback of not enabling later extrac- 
tion of an implanted prosthesis or stent Such ex- 
traction of the implanted artifact will sometimes be 
necessary due to improper location or disturbances 
created by the presence of the stent 

The present invention has for a main object to 
provide for an implantation device also enabling 
easy extraction of an implanted expanding stent 
when desired. 

Another object of the invention is to provide for 
a device which can be used for implantation as well 
of a self-expanding stent 

Still another object of the invention is to pro- 
vide a device enabling proper positioning of such 
self-expanding stent In connection with its implan- 
tation. 

For these and other objects which will be clear 
from the following description the invention pro- 
vides for a device comprising a central tube sur- 
rounded by an exterior tube axiaily displaceable 
relative to the central tube, and a plurality of axiaily 
extending gripping members attached to the outer 
surface of said central tube at the distal end there- 
of, said members being substantially evenly distrib- 
uted around the periphery of said tube and capable 
of outward expanding action of their front ends 
when retracting said exterior tube from the distal 
end of said central tube. Reversely, said gripping 
members are capable of forming a nip between 
themselves and the central tube when the exterior 
tube is moved forward in axial direction towards the 
distal end of the central tube. 

According to a modification of such device 
based on the same inventive concept said exterior 
tube is provided with a backwardly extended end 
section at the distal end of said tube, and the 
plurality of axiaily gripping members are attached 
to the outer surface of said exterior tube at the 
distal end thereof. Again, said members are sub- 
stantially evenly distributed around the periphery of 
said exterior tube and they are capable of outward 
expanding action at their rear ends when said ex- 



terior tube is retracted from the annular space 
formed by said extended end section and the part 
of the interior tube surrounded by said section. 
Reversely, when extracting a stent said gripping 

s members are capable of forming a nip between 
themselves and said exterior tube by moving the 
central tube backwardly in axial direction towards 
the proximal end of the exterior tube. The number 
of gripping members is at least three and a pre- 

70 ferred number is four, although more than four 
gripping members can be used. 

in a preferred embodiment of the device ac- 
cording to the invention gripping handles are pro- 
vided at the rear or proximal ends of said tubes, 

is said means enabling axial relative movement be- 
tween said tubes for expanding or folding of said 
spring members. 

To enable proper positioning of the stent in 
connection with its implantation the central tube 

20 may be provided with radial openings preferably at 
the distal end thereof, through which the site of 
implantation can be inspected for the purpose of 
finding the correct location for the stent It Is also 
possible to make the central tube, at least at the 

25 distal end thereof, of a transparent material en- 
abling such inspection. 

in the modification of the device according to 
the invention both the central tube and the exterior 
tube may be provided with such radial openings at 

30 least at the distal ends thereof. Such radial open- 
ings are juxtaposed to enable proper inspection In 
connection with implantation. According to another 
embodiment said tubes are, at least at the distal 
ends thereof, made of transparent material to en- 

36 able proper positioning. According to still another 
embodiment one of said tubes can be provided 
with radial openings at the distal end thereof, 
whereas the other tube can be made of a transpar- 
ent material. 

40 To enable inspection of the implantation site 
the device may comprise viewing means such as 
an endoscope or a telescope positioned inside the 
central tube and being axiaily displaceable therein. 
To enable access to any location even through 

46 tortuous paths to the site of implantation the device 
according to the invention may be made of a 
flexible material Including also said viewing means 
if present 

The invention also includes an apparatus for 
so implanting an expandable stent said apparatus 
comprising a device as defined above in combina- 
tion with a stent which is positioned or clamped 
between said gripping members and said central 
tube in a contracted state. According to an alter- 
native apparatus this combination is provided with 
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the stent positioned or clamped between said grip- 
ping members and said exterior tube in a con- 
tracted state. In such apparatuses the stent Is pref- 
erably of the self-expanding type, and it is particu- 
larly preferred to use stents of the type described 
in US patent No. 4,655.771. 

To facilitate the practical handling of the device 
of the present invention it is preferred to arrange 
means which prevent relative rotation between the 
two concentric tubes. Thus, in order to keep the 
preferred handles enabling axial relative movement 
of the concentric tubes, i.e» the central tube and 
the exterior tube, it Is important that said handles 
are aligned under operation, which will be the case 
if said tubes are prevented from relative rotation. 
Such means may be constituted by members of 
the nut and groove type or other suitable arrange- 
ment conventional in the art to prevent such rela- 
tive rotational movement 

The device according to the present invention 
is useful for implantation or extraction of any radi- 
ally expanding ste nt, but it is particularly useful for 
handling stents of the type of self-expanding stents 
described in US patent No. 4,655.771, the full 
disclosure of which is incorporated herein by refer- 
ence. The advantage of applying the present inven- 
tion to braided stents of the type disclosed in said 
US patent primarily lies in the fact that when one 
end of such stent is subjected to radial compres- 
sion at several points of its periphery the whole 
stent without retracting from its annular shape will 
contract inwardly from the location where the radial 
forces act Thus, even if radial forces are applied 
from the outside to one end of such stent at three 
different positions evenly distributed around the 
periphery of the stent there will be no local de- 
formations of the stent at or near said end but the 
stent will reduce its diameter uniformly and the 
radial contraction will be transmitted axially along 
the stent for a substantial part of Its length. 

The gripping members may have any shape in 
cross section but they could have a substantially 
rectangular cross section by having a blade-like 
shape. They may in one end be attached to the 
centra) tube 3 or the exterior tube 5, respectively, 
in any suitable manner, such as by welding, rivet- 
ing, soldering or the like, in a preferred embodi- 
ment the gripping members are made of a blade 
shaped spring material and are preformed so that 
when released from the surrounding exterior tube 
respectively backwardly extended end section they 
spring outwardly with their free ends. 

The invention will now be described by non- 
limiting examples with reference to the appended 
drawings, wherein: 

Fig. 1 Is a diagrammatic side view, partly in 
section, of an embodiment of the device of the 
invention; 



Fig. 2 is an enlarged detail of the distal end 
of the device shown In Fig. 1 ; 

Fig. 3 is a diagrammatic side view of a 
modification of the instrument shown in Fig. 1 
s enabling release or extraction of a stent in the 
opposite direction; and 

Figs. 4 to 8 illustrate the procedure for ex- 
tracting a stent implanted in the urethra of a pa- 
tient 

w The device shown in Fig. 1 is generally des- 
ignated 1 and is principally constituted by two 
flexible tubes, one central tube 3 and a surrounding 
exterior tube 5. Said tubes are substantially co- 
extensive except for the fact that the exterior tube 

16 5 is shorter than central tube 3 by a distance at 
least corresponding to the length of the stent to be 
implanted. Each of tubes 3,5 is provided with grip- 
ping handles 9 and 11. respectively, attached at 
the rear ends thereof. Central tube 3 extends 

20 through handle 9 of the exterior tube for obvious 
reasons. 

Central tube 3 is, at its distal end. provided 
with gripping members 21. The number of gripping 
members 21 is four and they are evenly distributed 

25 around the periphery of central tube 3. In the 
embodiment shown gripping members 21 have a 
blade-like shape and can be made of a spring steel 
material. They can be attached to central tube 3 by 
any suitable means, such as welding, riveting or 

30 other way of attachment In a preferred embodi- 
ment of the invention members 21 are cut out of 
the wall of tube 3 as shown In Fig. 2 and are thus 
integral with the wail material of said tube. In such 
embodiment the tube material is suitably a metal or 

35 metal alloy having spring properties. 

Gripping members 21 are capable of outward 
springing movement when exterior tube 5 is re- 
tracted by bringing handles 9,11 together as shown 
in Fig. 1. When exterior tube 5 is moved axially 

40 forward along central tube 3 spring members 21 
will fold and will come to close engagement with 
the exterior surface of central tube 3. 

The device shown in Fig. 1 further comprises a 
viewing device in the form of a telescope 7 placed 

45 inside central tube 3 with its viewing end 8 posi- 
tioned behind handle 11. For ease of operation 
handles 9,11 are provided with cavities 13,15 giv- 
ing a steady grip. 

As seen from Fig. 2 central tube 3 is provided 

so with openings 23 suitably positioned for a purpose 
to be described below. 

The device shown in Fig. 1 also includes seal 
rings 17,19 sealing against the interior tube 3 and 
the telescope 7. respectively and Inlet means 30, to 

55 allow a fluid such as water to be injected to the 
chamber between the telescope and the inner tube 
3 allowing a stream of fluid to rinse the distal end 
of the telescope for better viewing. 
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The embodiment shown in Rg. 3 enables im- 
plantation and extraction of a stent from the op- 
posite direction. In view of the construction of the 
stent compression thereof results in axial exten- 
sion. Therefore, one end of the stent when released 
will obtain exact location in connection with its 
implantation, whereas its other end will be located 
In dependence on the ratio between radial contrac- 
tion and axial expansion. Therefore, the embodi- 
ment of Fig. 3 may be useful when the rear end of 
the stent is to be correctly positioned in an exact 
location in a lumen. 

The device shown in Fig. 3 corresponds in 
predominant parts to that shown in Rg 1, but the 
distal end of central tube 3 is provided with an 
outwardly and backwardly bent end section 25. 
Moreover, the gripping members 21 are directed 
rearward ly and attached to the distal end of exterior 
tube 5 rather than directed fbrwardfy and attached 
to central tube 3 as shown In Rg. 1. In other 
respects the device shown in Rg. 3 corresponds 
closely to that shown in Rg. 1. 

In the embodiment shown in Rg. 1 for loading 
purposes the proximal end of a stent 27 of the type 
described in US patent 4,655,771 is accomodated 
beneath gripping members 21, whereafter exterior 
tube 5 will be axiafly moved forward so as to move 
gripping members 21 radially inwardly to compress 
the proximal end of the stent 27 an0 keep it firmly 
in place in a nip against the central tube 3. By 
further moving the exterior tube 5 axialfy forward 
the entire stent 27 will be compressed and kept 
inside the exterior tube 5. When the loaded device 
is then inserted into the lumen of a patient, such as 
into a patient's urethra , not shown in Rg. 1, the 
telescope 7 can be axially positioned and by view- 
ing through it the insertion can be closely inspect- 
ed for establishing the proper location where stent 
27 Is to be released. After reaching the correct 
location for the distal end of the stent exterior tube 
5 is moved back by handle 9. In the position shown 
in Rg. 1 the proximal end of the stent 27 is 
released from the nip between the gripping mem- 
bers 22 and the central tube 3. By pulling the 
entire device slightly backwards in relation to the 
urethra the entire stent is released and by moving 
the exterior tube 5 forwardly the gripping members 
21 will fold inwardly surrounded by the protecting 
exterior tube 5 and the device can then be re- 
moved from the lumen, such as the urethra with 
the stent completely surrounded by exterior tube 5. 

With regard to the embodiment shown in Rg. 3 
the procedure is similar but when releasing in this 
case the proximal end of the stent 27 will first 
expand at the desired position of the vessel not 
shown in this figure by moving the central tube 3 
axiaily forward and in the position shown in Rg. 3 
the stent 27 is released from the nip between the 



gripping members 21 and the exterior tube 5. The 
entire device Is then pushed forward In relation to 
the vessel lumen to completely release the stent 
27, whereafter the central tube 3 is moved axiaily 

s backward to the right as seen in Rg. 3 to fold 
gripping members 21 by the movement of end 
section 25 against the exterior tube 5 and thus 
protect the lumen from being affected by the 
spring members. The device can then be retracted 

w as a whole from the lumen involved. 

The procedure used for removing an implanted 
stent in the urethra 2d wilt now be described with 
reference to Rgs. 4 to a 

Rg. 4 shows a stent implanted into a vessel 29 

is of a patient e.g. the urethra. The device used from 
extracting the stent from its location within the 
urethra is of the type shown In Rg. 1. For extract- 
ing however, the exterior tube 5 Is first kept in a 
forward position keeping the spring members 21 in 

20 a folded position surrounded by the distal end of 
the tube 5 thus protecting the lumen of the vessel 
when moving the device. The enco scope 7 is used 
for locating the exact position of stent 27 as seen 
in Rg. 4. After reaching a position somewhat be- 

25 hind stent 27 exterior tube 5 is now moved back- 
wardly, whereby spring members 21 will be re- 
leased to engage the inside surface of urethra 29 
with the distal ends just behind the proximal end of 
the stent 27. Due to the pressure exerted by spring 

30 members 21 onto the interior wall of the lumen, the 
device can be pushed axiaily forwardly as seen in 
Rg. 5, whereby the spring members 21 can slide 
onto the outside of the proximal end of stent 27. By 
moving exterior tube 5 to the left spring members 

35 21 will be folded Inwardly thus causing contraction 
of the proximal end of the stent which will be firmly 
kept in the nip between the spring members and 
the central tube 3. Further movement of exterior 
tube 5 to the left will bring the entire stent 27 

40 together with spring members 21 to a position 
within the protecting exterior tube 5 as illustrated in 
Rg. 6. The device can now be removed from the 
urethra of the patient together with stent 27 in its 
contracted state. 

45 Rg. 7 and Rg. 8 show a detail of the device 
according to Rg. 4. When removing a self-expand- 
ing stent as described In US patent No. 4,655.771, 
the spring members 21 have only to slide a very 
short distance, such as a few millimeters onto the 

so interior wall of the lumen, as shown in Rg. 7. Rg. 8 
shows how the end of this type of stent when 
contracted by the tip of the spring members will be 
elongated axially in direction towards the fixed 
ends of the spring members thus giving sufficient 

55 length of fixation in the nip between the spring 
members and the interior tube 3 without pushing 
the device forward. 

Also the device of the type shown in Rg. 3 can 
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in a corresponding manner be used as an extractor 
for implanted stents. 

Even if the device is described in relation to 
the treatment of urethras it is very suitable for the 
treatment of many other conduits in the human 
body. The same devices with optical viewing de- 
vices can be successfully used for treatments of 
such vessels as urethra, the trachea, oesophagus 
and also some blood vessels. 

It is to be noted that the invention Is not limited 
to the embodiments described herein. Thus, any 
suitable materials can be used for different parts of 
the instrument It is preferred to use flexible materi- 
als to reach difficultly accessible locations of dif- 
ferent types of lumen in which case also the view- 
ing devices can be exchanged to or combined with 
any appropriate imaging device such as X-Ray, 
ultra-sound. Moreover, the invention is useful not 
only with regard to the type of stent described in 
US patent No. 4,655,771, although an excellent 
performance is obtained in relation to such stent 



Claims 

1. A device for transluminal implantation or 
extraction of a substantially tubular, radially ex- 
pandable stent (27), comprising a central tube (3) 
surrounded by an exterior tube (5) axiaily displace- 
able relative to the central tube (3), and a plurality 
of axiaily extending gripping members (21) at- 
tached to the outer surface of said central tube (3) 
(Fig. 1) at the distal end thereof, said members 
being substantially eventy distributed around the 
periphery of said tube and capable of outward 
expanding action of their distal ends when retrac- 
ting said exterior tube (5) from the distal end of 
said central tube (3). or forming a nip between said 
members and the central tube (3) when said ex- 
terior tube (5) is moved forward in axial direction 
toward the distal end of said central tube (3). 

2. A device for transluminal implantation or 
extraction of a substantially tubular, radially ex- 
pandable stent (27), comprising a central tube (3) 
surrounded by an exterior tube (5) axiaily displaee- 
able relative to the central tube (3), said central 
tube (3) being provided with a backwardly extend- 
ing end section (25) at the distal end thereof, and a 
plurality of axiaily extending gripping members (21) 
attached to the outer surface, of said exterior tube 
(5) at the distal end thereof, said members (21) 
being substantially evenly distributed around the 
periphery of said tube (5), and being capable of 
outward expanding action at their rear ends by 
moving the central tube (3) with its extending end 
section (25) axiaily forwardly, or forming a nip 
between said members (21) and said exterior tube 
(5) by moving said central tube (3) backwardly in 



axial direction toward the proximal end of said 
exterior tube (3) 

3. A device according to claim 1 or 2, further 
comprising handle means (9; 11) at the rear ends 

s of said tubes (3;5) enabling axial relative movement 
between said tubes for releasing or folding of said 
gripping members (21). 

4. A device according to claim 1, 2 or 3, 
wherein the number of gripping members (27) is 3 

10 or 4. 

5. A device according to claim 1, wherein said 
central tube (3) is provided with radial openings 
(23) at the distal end thereof enabling proper posi- 
tioning of the device under operation. 

75 6. A device according to claim 1, wherein said 
central tube (3), at least at the distal end thereof, is 
made of a transparent material enabling proper 
positioning of the device under operation. 

7. A device according to claim 2, wherein one 
20 of tubes (3,5) is provided with radial openings at 

the distal end thereof enabling proper positioning of 
the device under operation. 

8. A device according to claim 2, wherein said 
tubes (3,5) have radial, juxtaposed openings at the 

25 distal end thereof enabling proper positioning of the 
device under operation. 

9. A device according to claim 2, wherein said 
tubes (3,5), at least at the distal end thereof, are 
made of transparent material enabling proper posi- 

30 tioning of the device under operation. 

10. A device according to any of claims 5 to 9, 
further comprising viewing means such as an en- 
doscope or a telescope (7) positioned inside the 
central tube (3) and axiaily displaceable therein. 

36 1 1. A device according to any preceding claim, 
wherein the concentric members (3,5,7) are made 
of flexible materials enabling bending of the device 
under operation. 

12. A device according to any preceding claim, 
40 wherein said gripping members are constituted by 

springing members (21 ) capable of outward spring- 
ing action when released. 

13. An apparatus for implanting a substantially 
tubular, radially expandable stent, comprising a de- 

46 vice according to claim 1 in combination with such 
stent (27) positioned between said gripping mem- 
bers (21) and said central tube (3) in a contracted 
state. 

14. An apparatus for implanting a substantially 
so tubular, radially expandable stent, comprising a de- 
vice according to claim 2 in combination with such 
stent (27) positioned between said gripping mem- 
bers (21) and said exterior tube (5) in a contracted 
state. 

66 15. An apparatus according to claim 13 or 14, 
wherein said stent (27) is of the self-expanding 
type. 
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